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Autism spectrum disorder (ASD), an impairment of social communication and 
interaction, affects 1 in 68 eight-year-olds. The Autism and Developmental Monitoring 
Network (ADDM) found prevalence increased 78% from 2002 to 2008. Part one assesses 
documented ASD co-occuring conditions (DACCs) for eight-year-olds with ASD 
identified by ADDM in 2002, 2006, and 2008. Children were included if they were 
identified by an ADDM site that abstracted medical records and colected IQ data on 
greater than 85% of children, and the child lived in an area that participated in al three 
surveilance years. Negative binomial regression and rare events logistic regression were 
used to test for trends in count and by categorized and individual DACCs. The same 
approach was used examine the multiplicative efects of prior documentation of ASD on 
the child’s records and intelectual disability (ID). Number of DACCs significantly 
increased for children with ID and al children with prior documentation of ASD. 
Increasing DACCs were mainly specific developmental delays (SDD); this may be a 
result of increased early developmental screening. SDDs that increased difered within 
the subgroups. In part two, trends in special education exceptionality from 2002, 2006, 
and 2008 in the ADDM network were assessed. Special education exceptionality is a US 
government mandated classification system for children who meet criteria for special 
education services. Children were included if they had exceptionality, identified as 
having ASD by a site in the ADDM network, had abstracted school records, and lived in 
the surveilance area for al three surveilance years, Rare events logistic regressions were 
conducted to test trend. Trends in exceptionality type stratified by sex and race/ethnicity 
were assessed to evaluate possible disparities. Results were compared to Individuals with 
! ii!
Disabilities in Education Act (IDEA) data. Autism exceptionality remained constant for 
the total sample and in al subgroups but females. ID classification significantly 
decreased for both sexes and white and black children and difered significantly among 
sexes and race/ethnicity. Developmental disability exceptionality increased for al 
subgroups but did not difer and may be partialy atributable to the increase in early 
developmental screening. Comparing to national data, exceptionality classification for 
children with ASD is not increasing with increased ASD prevalence. Beter 
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Autism spectrum disorder (ASD) is an impairment of social communication and 
social interaction marked by repeated and restricted behaviors and interests (American 
Psychiatric Association, 2013). The most recent prevalence estimate conducted by the 
Autism and Developmental Disabilities Monitoring network (ADDM), an active 
surveilance system in the US, has found ASD to be present in 1 in 68 eight-year-olds 
(Autism and Developmental Disabilities Monitoring Network, 2014). Both the ADDM 
network and the National Health Interview Survey (NHIS) have found a substantial 
increase in prevalence of ASD from 2002 to 2008 (Autism and Developmental 
Disabilities Monitoring Network, 2012; Boyle et al., 2011). Prevalence of ASD in eight-
year-old children in the ADDM network rose from .6% in 2002 to 1.14% in 2008 
(Autism and Developmental Disabilities Monitoring Network, 2012) and prevalence of 
ASD in children aged 3-17 in the NHIS increased from .35% in the 2000-2002 
surveilance period to .74% in the 2006-2008 surveilance period (Boyle et al., 2011). 
With a significant increase in prevalence, it is worthwhile to assess trends in 
factors associated with ASD diagnosis and opportunities for services. This paper wil 
address two such factors: documented ASD co-occuring conditions (DACCs) and 
special education exceptionality. Evaluating trends in these features may enlighten 
diagnostic paterns in children born in 1994, 1998, and 2000 and provide information on 




1. Trends in documented ASD co-occurring conditions in 
children with ASD identified by the Autism and 




Co-occuring conditions are prevalent in children with ASD as 83% of eight-year-
old children with ASD in the 2002 ADDM surveilance year had a co-occurence of one 
or more non-ASD conditions (Levy et al., 2010). This high prevalence of co-occuring 
conditions for children with ASD has been seen repeatedly in the literature (Baird et al., 
2008; Close, Lee, Kaufmann, & Zimmerman, 2012; Matila et al., 2010; Newschafer et 
al., 2007; Schendel, Autry, Wines, & Moore, 2009; Simonof et al., 2008). Common co-
occuring conditions for children with ASD include language disorders, specific 
developmental delays (SDD), atention deficit hyperactivity disorder (ADHD), 
intelectual disability (ID), sensory integration disorder, observational defiance disorder, 
anxiety disorders, and epilepsy (Levy et al., 2010; Simonof et al., 2008). Documented 
ASD co-occuring conditions (DACCs) are defined as conditions present in children with 
ASD that have been identified and noted by a healthcare professional. DACCs are 
important when studying ASD because they may help us beter understand the extent to 
which they impact ASD diagnosis determination (Rosenberg, Daniels, Law, Law, & 
Kaufmann, 2009). 
As ASD has increased, other neurodevelopmental conditions amongst children 
have remained constant or increased at a lower rate than ASD. For example, the NHIS 
found no significant change in the prevalence of cerebral palsy (.15% in 2000-2002 to 
.18% in 2006-2008), hearing loss (.44% to .38%), and ID (.73% to .67%) (Boyle et al., 
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2011). There was a significant increasing trend in ADHD (6.71% to 7.57%) and SDD 
(3.28% to 4.24%) but those increases were not as large as the increase in prevalence of 
ASD (Boyle et al., 2011). These results may suggest that not al neurodevelopmental 
diagnoses are increasing in prevalence, which may indicate that the increase in ASD 
prevalence is not reflective of an increase in diagnoses for al neurodevelopmental 
disorders. It has been hypothesized that the increase in ASD may be due in part to a 
classification change of children from ID to ASD (Grether, Rosen, Smith, & Croen, 
2009), but the results from the NHIS may imply that the rise in ASD prevalence is not 
coming solely from a switch from an ID diagnosis to an ASD diagnosis. Additionaly, 
there may be an association between the increase in certain neurodevelopmental disorders 
(ASD, SDD, and ADHD) and the increase in early developmental screening (Arunyanart 
et al., 2012; Radecki, Sand-Loud, O'Connor, Sharp, & Olson, 2011).  
DACCs may be associated with receipt of ASD diagnosis. Disruptive behaviors 
and other associated features of ASD may make it more dificult for a clinician to make 
an appropriate diagnosis. Matson and coleagues (2012) use the example of a child with 
chalenging behaviors throwing a tantrum during an observation period, hampering the 
clinician’s ability to evaluate ASD. In the past, a clinician may have been more likely to 
diagnose a person with ID rather than the appropriate diagnosis of ASD because a lack of 
awareness and or knowledge about ASD (Rosenberg et al., 2009). 
ID has been shown to be associated with certain DACCs; studies have shown 
presence of co-occuring ID in ASD is associated with co-occuring epilepsy (Amiet et 
al., 2008), ADHD (Gadow, Devincent, Pomeroy, & Azizian, 2005), and mood disorder 
(Gadow et al., 2005). Overal, the trend of co-occuring ID in people with ASD has 
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decreased. In a study conducted by Rosenberg and coleagues (2009), approximately 50% 
of ASD cases identified from 1994-2001 by the Interactive Autism Network had co-
occuring ID while only 20% had ID from 2002-2007. In a review of ASD epidemiology, 
Fombonne (2005) found the prevalence of co-occuring ID to be near 70% after 
averaging 19 studies from 1966 to 2001, whereas the robust 2010 ADDM surveilance 
report found ID to be prevalent in 31% of eight-year-olds with ASD (Autism and 
Developmental Disabilities Monitoring Network, 2014). Identification of children with 
ASD and typical IQ may be improving and thus, the increase in ASD prevalence could be 
partialy due to the identification of these previously unidentified cases. If this is true, we 
would expect to see a decrease in DACCs over the three surveilance years, as the 
additional ASD cases added over time do not have as strong of an association with co-
occuring conditions as those children with ASD and co-occuring ID. 
The purpose of this study is to describe trends count of DACCs, percent with a 
DACC in a specified diagnostic category, and percent with a DACC for a specific 
condition in children with ASD identified by the ADDM network. Multiplicative effects 
of ID status and previous documentation of ASD diagnosis in child’s education or health 
records wil be examined; this wil assess the impact of ID and early ASD identification 
on DACCs and diagnostic practices. We hypothesize that there wil be an increase in 
DACCs over three surveilance years, there wil be a rise in the developmental delay 
category, and SDD subtypes subsumed in that category wil increase. Lastly, we 
hypothesize that DACCs wil be more prevalent in children with ID and in children with 





ADDM Network data were used for this analysis. The ADDM Network is a 
multiple source population-based surveilance system of ASD prevalence in eight-year-
old children. The network was established by the Centers for Disease Control and 
Prevention in 2000 (Autism and Developmental Disabilities Monitoring Network, 2014). 
Over the course of the network, sixteen sites have contributed data (Alabama, Arkansas, 
Arizona, Colorado, Florida, Georgia, Ilinois, Maryland, Missouri, North Carolina, New 
Jersey, Pennsylvania, South Carolina, Utah, Wisconsin, and West Virginia) (Autism and 
Developmental Disabilities Monitoring Network, 2014). This study includes sites that 
participated in study years 2002, 2006, and 2008; 2000 and 2004 were not included due 
to poor site participation. The sample was limited to ADDM sites that had IQ information 
for >85% of ASD cases in order to minimize missing data. Additionaly, a child had to 
live within a geographic area surveyed for al three surveilance years, ensuring a 
common catchment area controled for changing sample areas between surveilance 
years. Each site met their local institutional review board requirements. 
1.2.a Data colection and ASD case status 
 
Data were systematicaly colected and abstracted from a variety of educational 
and health resources. Medical, behavioral, psychiatric, and developmental histories, as 
wel as symptoms, and diagnoses consistent with DSM-IV-TR were colected for each 
child. Information on the child was linked and a record was created with a unique subject 
ID number. A research-trained clinician used a highly structured scoring protocol based 
on the DSM-IV-TR to ascertain ASD case status for each child abstracted using records 
that were available. In the 2008 study year, inter-rater reliability was established for al 
sites and maintained on a random sample of greater than 10% of abstracted records: 
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overal agreement was 90.2% and kappa was .8 (Autism and Developmental Disabilities 
Monitoring Network, 2012). 
1.2.b DACCs 
 
A child was considered to have DACC if there was a clear statement in the child’s 
records by a community professional that the child met criteria for a specific disorder. 
Any instance of a DACC from birth to time of record abstraction is included. Each 
DACC was placed into one of four mutualy exclusive broader categories based on 
groupings of co-occuring conditions created by Levy and coleagues (2010). The four 
categories are a) developmental conditions (ADHD, language disorder, learning 
disability, SDD general, SDD adaptive, SDD cognitive, SDD motor, SDD social 
personal, SDD play, non-verbal learning disorder, and sensory integration disorder) b) 
psychiatric conditions (anxiety disorder, conduct disorder, oppositional defiant disorder, 
obsessive compulsive disorder, bipolar disorder, depression, emotional disorder, mood 
disorder, mutism, obsessive compulsive disorders, psychosis, reactive atachment 
disorder, and schizophrenia) c) neurologic diagnoses (encephalopathy, cerebral palsy, 
seizures or epilepsy, brain injury, vision impairment, hearing loss, Tourete syndrome) 
and d) possible causative conditions (tuberous sclerosis, Down Syndrome, Fragile X 
syndrome). Tables and figures present individual DACCs if they have >10% prevalence 
in at least one surveilance year. 
1.2.c Data Analyses 
 
Analyses were performed using Stata 12.1 (Colege Station, TX). For each 
surveilance year, trend in overal count of DACCs were calculated using negative 
binomial regression accounting for clustering by study site. This technique was used 
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because count of DACCs did not meet the proportional odds assumption. Site specific 
clustering was accounted for due to possible efects of policy and practices in the 
diferent sites. The 2002 surveilance year was used as a reference group and t-tests were 
conducted to compare change from 2002 to 2006 to change from 2002 to 2008 (both 
changes were calculated from the regression model); if the diference was significant at a 
P < 0.05 level overal trend was deemed significant. This P value is presented in the 
tables. Rare event logistic regression was used when assessing categorized and individual 
DACCs; this method was ideal because of its capability to handle conditions with low 
frequency (G. King & Zeng, 2001). Again, due to difering study staf and state reporting 
requirements, clustering at the study site level was accounted for in the regression model. 
The same t test procedure used for count data was used to determined trend. Tests were 
repeated after stratifying by whether there was a prior documentation of ASD diagnosis 
in the child’s records and after stratifying by ID status. If a child had a documentation of 
diagnosis of ASD, autistic disorder, Asperger’s syndrome, pervasive developmental 
disorder, an ICD code of 299.0 or 299.8, or a noted age at first ASD diagnosis, then the 
child was denoted as having a ‘previously documented ASD diagnosis’. If not, they were 
denoted as ‘no previous documented ASD diagnosis.’ ID status was categorized as ‘has 
an intelectual disability’, ‘does not have an intelectual disability’, or ‘intelectual 
disability status missing.’ ID was defined as IQ ≤70 based on DSM 5 criteria (American 
Psychiatric Association, 2013). These variables were derived from the most recent IQ test 
taken or a diagnosis of ID in the child’s records. If a child did not have documented ID 
status, they were not included in the analyses stratified by ID; this was determined after 
deeming ID to be missing completely at random. No significant relationship was seen 
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between missing ID status and sex, race, previous documentation of ASD. There was a 
significant association between missing ID status and surveilance site; however, the 
association was similar to the association between site and study year for the total 
sample. Tables and tests for missing data are presented in the appendix. The lack of 
meaningful association alows us to justify our belief that ID status is missing completely 
at random and children with missing ID can be dropped from the stratified analyses by ID 
without inducing bias. When stratified by ID status, ID was not included as a DACC as it 
would result in a double counting of ID. Multiplicative efects were tested if trends in 
both stratified subgroups (with and without ID or with and without prior documentation) 
were significant. A covariate that multiplied ID status by study year or prior 
documentation by study year were created and added to the total sample regression model 
to determine whether there were significant diferences between DACC in subgroups. 
1.3 Results 
 
  Table 1.1 presents demographic characteristics and average age of first ASD 
diagnosis for 4,051 children who met selection criteria. Demographic diferences 
between the three surveilance years include increases in children with Hispanic ethnicity 
(9.1% in 2002 to 12.9% in 2008) and previous documentation of ASD on a child’s 
records (59.1% to 64.9%). There were decreases in white, non-Hispanic ethnicity (56.4% 
to 49.3%), documentation of ID on a child’s records (43.8% to 36.4%) and average age at 
first diagnosis of ASD (62.9 months to 56.4 months). 
  Mean numbers of DACCs are provided in table 1.2 for the total sample as wel as 
for subgroups. DACCs increased overal (1.83 conditions per child in 2002 to 2.09 in 
2008) and in each subgroup; however, only children with previous documentation of 
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ASD on their records (9.3% increase from 2002-2008, P< .001) and children with ID 
(23.8% increase, P= .0027) had significant increases. Figure 1.1 ilustrates the 
distribution of DACCs in the three surveilance years. 
Frequencies and regression results are provided for categorized and individual DACCs in 
table 1.3 for the total sample. The only significant change in a DACC category was for 
possible causative medical conditions but this may be due to smal sample size. For 
individual DACCs, SDD adaptive (37.3% increase, P= .02), SDD motor (23.7%, P= .01), 
SD personal (29%, P< .001), and learning disorder (9.6%, P< .001) showed an increasing 
trend. Al other DACCs did not reach significance. 
Table 1.4 presents categorized and individual DACCs for children with ASD 
stratified by previous documentation of an ASD diagnosis. Individual DACCs are 
presented if there is >10% prevalence for any one surveilance year. Those with a 
previous documentation of ASD had an increasing trend in developmental (16.1% 
increase, P< .001) and neurological (14.3% increase, P= .03) DACC categories; those 
without had a decreasing trend in the psychiatric category (24.3% decrease, P< .001). For 
individual DACCs, both groups had a significant increase in learning disorder (30.3 and 
9.6% respectively, P< .001 for both) and change difered between the two groups (P < 
.001). For children with a previous documentation of ASD, ADHD (13.3% increase, P< 
.001), SDD adaptive (32.4% increase, P< .001), and language disorder (9.4% increase, 
P< .001) increased and SDD personal (18.9% decrease, P< .001) decreased. Children 
without previous documentation of ASD had an increasing trend in SDD cognitive 
(53.2% increase, P= .014), SDD language (27.3% increase, P< .001), SDD motor (32.9% 




Table 1. 1 Frequency and percentage of demographic variables among ASD cases 
identified by the Autism and Developmental Disabilities Monitoring Network, 2002, 












n (%) n (%) n (%) 
 Male 719 (82.5) 1148 (83.0) 1392 (83.8) 
 Female 152 (17.5) 235 (17.0) 270 (16.3) 
Race    
 White, non-Hispanic 491 (56.4) 735 (53.1) 819 (49.3) 
 Black, non-Hispanic 249 (28.6) 326 (23.6) 459 (27.6) 
 Hispanic 79 (9.1) 188 (13.6) 215 (12.9) 
 Other / Missing 52 (6.0) 134 (9.7) 169 (4.3) 
Site    
 Arizona 259 (29.7) 495 (32.6) 507 (30.5) 
 Georgia 337 (38.7) 474 (31.2) 601 (36.2) 
 North Carolina 135 (15.5) 353 (23.3) 290 (17.5) 
 South Carolina 140 (16.1) 196 (12.9) 264 (15.9) 
ID    
 Child has an ID 382 (43.8) 545 (35.9) 605 (36.4) 
 Child has no ID 430 (49.4) 54.2 (52.7) 940 (56.6) 
 ID status is missing 59 (6.7) 149 (9.8) 117 (7.0) 
Previous documentation of ASD in records    
 Yes 515 (59.1) 856 (61.9) 1078 (64.9) 
 No 356 (40.9) 527 (38.1) 584 (35.1) 
Age at first ASD diagnosis in months (% 
missing) 
   















*P value for al tables tests whether the change from 2002 to 2006 is significantly different from the change 
between 2002 and 2008 
 
 



























Sample subtype 2002 













2.09 .14 14.2 
If previously 
documented ASD 
1.94 2.01 2.12 < .001 9.3 
If no previously 
documented ASD 
1.68 1.92 2.06 .23 22.6 
With ID 1.81 2.12 2.24 .0027 23.8 
Without ID 1.70 1.76 1.90 .22 11.8 
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n (%) n (%) n (%) 
Developmental   488 (56.0) 861 (56.7) 1088 (65.4) .17 16.8 
Psychiatric  56 (7.7) 73 (5.4) 95 (5.7) .34 -26.0 
Neurological  29 (1.9) 63 (4.2) 66 (4.0) .67 110.5 
Possible Causative 
Medical  
5 (0.57) 2 (0.13) 6 (0.36) < .001 -36.8 
Individual DACC’s 
ADHD 87 (10.0) 124 (8.1) 171 (10.3) .16 3.0 
SDD Adaptive 178 (20.4) 324 (21.3) 466 (28.0)  .02 37.3 
SDD Cognitive 163 (18.7) 252 (16.6) 363 (21.8) .07 16.6 
SDD General 160 (18.4) 265 (17.5) 293 (17.6) .95 -4.3 
SDD Language 211 (25.4) 399 (26.3) 490 (29.5) .28 16.1 
SDD Motor 154 (17.7) 311 (20.5) 364(21.9) .01 23.7 
SDD Personal 153 (17.6) 264 (17.4) 377 (22.7) < .001 29.0 
ID 111 (12.7) 181 (11.9) 193 (11.6) .87 -8.7 
Language Disorder 179 (20.6) 311 (20.5) 385 (23.2) .26 12.6 




* Al categories and diagnoses are not exclusive, ADHD= atention deficit and hyperactivity disorder, SDD= significant 



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table 1.5 presents data for categorized and individual DACCs for al children 
with ASD stratified by ID status. Those with ID had an increasing trend in the 
developmental category (32.8% increase, P< .001) while both groups had a decreasing 
trend in the psychiatric category (42.1% decrease P= .0015 for children with ID, 8.6% 
decrease P< .001 for those without); trends did not difer between subgroups (P= .173). 
For individual DACCs, both children with and without ID had increasing trends for SDD 
personal (21.1% increase P< .001 for children with ID, 33.3% increase P= .018 for 
children without) which did not difer between groups (P= .958). Children with ID had an 
increasing trend in ADHD (11.8% increase, P= .011), SDD adaptive (50.6% increase, P< 
.001), SDD cognitive (31.8% increase, P< .001), and language disorder (41.6% increase, 
P= .026). Children without ID had an increasing trend in SDD motor (18.4% increase, P= 
.037) and a decreasing trend in language disorder (7.7% decrease, P= .016). The trends in 
language disorder significantly difered between the two groups (P < .001). 
1.4 Discussion 
 
These findings support prior literature and add to our knowledge about DACCs in 
children with ASD. DACCs, as seen in the ADDM network, are highly prevalent and 
have become significantly more frequent over time in subgroups with co-occuring ID 
and previous documentation of ASD on health records. In the entire sample, SDD 
adaptive, SDD motor, SDD personal, and learning disorders had significant increasing 
trends. Children without prior documentation of ASD have more significant increases in 
SDD domains (cognitive, language, motor, personal) as compared to children with prior 
documentation of ASD. In children with ASD and co-occuring ID, the developmental 
category had a strongly significant increasing trend that was not seen in children without 
! 15!
ID. Additionaly, children with and without ID difered in which SDD groups had 
increasing trends.   
By stratifying by previous documentation of ASD on a child’s records and ID 
status, we can assess how diagnostic paterns may have changed for certain subgroups. 
The increasing trend in count of DACCs for children with prior documentation of ASD 
on records and for children with co-occuring ID may be due to the greater likelihood of a 
more pronounced ASD phenotype leading to parental concern and increased doctors 
visits. As awareness of ASD and developmental screening of infants and young children 
increase (Boyle et al., 2011; Radecki et al., 2011), children with more severe presentation 
(including presence of ID) are more likely to have an ASD diagnosis and receive it an 
earlier age (Close et al., 2012; Mandel, Novak, & Zubritsky, 2005). In this case, it is 
possible that the greater amount of time that a child receives services and care for ASD, 
the more opportunities to receive DACCs. 
The consistent increasing trends in certain SDD categories may be in part due to 
an increase in developmental screening. In a 2002 US national random sample of 
pediatricians, 23% were found to always or almost always conduct standardized 
screenings for early developmental delays; by 2009, 48% of responded that they always 
or almost always conduct these screenings (Radecki et al., 2011). In the NHIS study of 
children 3-17 years, the overal prevalence of a documented SDD increased 17% from 
1998-2008 (Boyle et al., 2011) so it is possible that we would see the increase in SDD in 
children with ASD, especialy since many times a diagnosis of an SDD precedes a 















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































(Council on Children With Disabilities Section on Developmental Behavioral Pediatrics 
Bright Futures Steering Commitee Medical Home Initiatives for Children With Special 
Needs Project Advisory Commitee, 2006). Nonetheless, due to the unknown dates when 
the DACCs were received, we cannot determine for certain whether the increase in SDD 
diagnoses seen preceded the rise in early developmental screenings. 
  Limitations are important to consider. Only DACCs from school and medical 
records were assessed; thus, information on conditions that were not documented is 
unknown. We additionaly did not always know the type of evaluation or the standardized 
criteria used when diagnosing the child and had to rely on the judgment of the clinician 
conducting the examination. Furthermore, due to the lack of information about the age at 
which the child receives the co-occuring condition, we cannot determine whether the 
DACC preceded the ASD diagnosis. Age when the co-occuring condition was noted 
would also alow us to assess trends by calendar year rather than by birth cohort. In 
relation to age, many DACCs (such as schizophrenia and some mood disorders) typicaly 
present at later ages. This study only assessed children aged eight and we cannot draw 
any conclusions about trends in the later developing DACCs. By stratifying by previously 
indicated ASD diagnosis, we hoped to address some of the temporality issues. We 
atempted to account for geographic clustering by adjusting for site but that does not 
account for diferences at smaler geographical levels. Due to the de-identified nature of 
the records, we could not control for diagnostic factors at a city or community level. 
Lastly, we were unable to assess the interaction of previous documentation of ASD and 
ID status together due to limited sample size. 
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  ADDM network data is limited by its use of record review. These methods 
introduce response bias, atrition, and high cost; therefore, misclassification and 
diagnostic substitution may be introduced. Additionaly, this study only used data from 
four sites and is not a US representative sample. Results may not be generalizable to the 
entire US population.  
  A major strength of this study is its use of multiple time points to address changes 
in DACCs. The use of a consistent sampling area and rigorous methods alows us to 
accurately assess these changes with litle wory about confounding due to changes in 
geographic area of the sample. Stratifying by previous documentation of ASD alows us 
to determine the relationship between the identification of ASD and DACCs and provides 
some insight into diagnostic practices. By selecting sites with high IQ colection, we were 
able to stratify and assess the impact of ID on DACCs. This is one of the first studies to 




Prevalence of DACCs in children with ASD identified by ADDM remains high 
and has significantly increased in eight-year-old children with a previous documentation 
of ASD and co-occuring ID. Most common increasing DACCs were SDDs and this may 
be partialy a result of increased early developmental screening during infancy in the later 
cohorts. SDDs that increased were different between both children with and without prior 
documentation of ASD and children with and without ID. These data highlight diagnostic 
tendencies of clinicians from 1996-2008 and may partialy ilustrate the effect of severity 
of ASD presentation, increased developmental screening, and increased awareness of 
ASD.  
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2. Trends in special education exceptionality in children 
identified with ASD by the Autism and Developmental 




In 1991, the US Federal Government included autism as a special education 
exceptionality in the Individuals with Disabilities Education Act (IDEA) (108th United 
States Congress, 2004). This act mandates individual education programs (IEP) for 
children and young adults aged 3-21 who fit into one of 14 distinct special education 
exceptionalities (108th United States Congress, 2004). These exceptionalities are autism, 
deaf-blindness, deafness, developmental delay (DD), emotional disturbance, hearing 
impairment, intelectual disability (ID), multiple disability, orthopedic impairment, other 
health impairment, specific learning disabilities, speech or language impairments, 
traumatic brain injury, and visual impairments (108th United States Congress, 2004). 
Specific learning disabilities are defined as disorders in one or more psychological 
processes that involve the understanding or usage of language (108th United States 
Congress, 2004). Speech or language impairments are communication disorders that 
adversely afect a child and include stutering, impaired articulation, and language or 
voice impairment (108th United States Congress, 2004). By assessing trends in special 
education exceptionality for children with autism spectrum disorder (ASD) we may be 
able to assess possible influences of change in screening practices and trends in 
diagnostic substitution, and / or diagnostic accretion. 
It has been hypothesized that the increase in ASD prevalence may be due in part 
to a raised awareness of ASD, changes in diagnostic criteria, and improved surveilance 
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systems (Fombonne, 2005). Some prior research, such as Croen and coleagues (2002) 
analysis of California birth cohorts and Coo and coleagues (2008) assessment of special 
education classification in British Columbia, has supported the idea of diagnostic 
substitution wherein a child who would have been classified as having an ID or DD in the 
past is now being diagnosed with ASD. Diagnostic accretion, where a child is geting a 
diagnosis of ASD in addition to an existing diagnosis, has also been hypothesized as a 
partial cause of increased prevalence. King and Bearman (2009) found that from 1992 to 
2005, 9% of ASD cases in California arose from diagnostic accretion or substitution. 
Some studies have had results that go against these hypotheses, finding no increase in 
ASD prevalence in step with an equal decrease in ID prevalence (Boyle et al., 2011; 
Grether et al., 2009). 
According to the National Center for Education Statistics, 13.1% or 6.48 milion 
school-aged youth aged 6-21 in the United States received special education services in 
the 2009-2010 school year (Snyder & Dilow, 2012). This percentage has decreased 
slightly since 2000 (13.3% to 13.1%) (Snyder & Dilow, 2012) which is in contrast to the 
increase in ASD prevalence over that time period(Autism and Developmental Disabilities 
Monitoring Network, 2014). If the rise in ASD prevalence coincided with these children 
al receiving a first special educational exceptionality for autism, a rise in special 
education services would be expected. Since this has not been the case, these new cases 
of ASD may be coming from children who do not have special education exceptionality 
or had a prior exceptionality type, which would suggest diagnostic accretion or 
substitution. 
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Special education data in the United States are often used to as proxy data to 
enumerate disability prevalence (Maenner & Durkin, 2010). Unfortunately, special 
education data alone likely underepresents ASD. Using ADDM data from the Utah site, 
Pinborough-Zimmerman and coleagues (2012) found that of children receiving a 
diagnosis of ASD through medical evaluations, 20-50% did not receive special education 
services. Special education records did provide a measurable impact on overal 
prevalence of ASD in Utah but not to the extent that health records did (Pinborough-
Zimmerman et al., 2012). This further implies that the rise in ASD may not be entirely 
atributable to the population already with special education exceptionality but rather to 
an undiagnosed group not receiving school services. 
In a study conducted in Wisconsin by Manner and Durkin (2010), the use of the 
autism exceptionality in elementary schools was found to have increased from 4.9 cases 
per 1000 students to 9.0 cases per 1000 students between 2002 and 2008. This increase 
was atributed to an increase in autism classification from schools that had the lowest 
prevalence of cases in the first surveilance year. This may imply that the increase in 
prevalence may be partialy caused by an increase in awareness of ASD in areas that 
formerly had few diagnoses (Maenner & Durkin, 2010) and ilustrates the importance of 
geographic clustering in exceptionality type. Diferent states, counties, and school 
districts wil have diferent approaches to classification and accounting for those 
diferences is vital in order to have unbiased results. 
The purpose of this study is to evaluate trends in special education exceptionality 
for children with ASD identified by the ADDM network. Trends in exceptionality type 
stratified by sex and race/ethnicity wil be assessed in order to evaluate possible 
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disparities. Results wil be compared to publicly available IDEA data, a national count of 
special education participation colected by state. This wil be done to assess how trends 
in exceptionality amongst children with ASD identified by the ADDM network compare 
to trends in exceptionality in al US eight-year olds. Our first hypothesis is that the 
prevalence of autism and DD exceptionalness wil significantly increase while ID 
exceptionality wil significantly decrease over the study period. Secondly, we 
hypothesize that females and children of Hispanic ethnicity wil have higher frequency of 
ID exceptionality compared to males and non-Hispanics and there wil be significant 
decreasing trend. We believe that the broader IDEA sample wil show a slower decrease 
in ID exceptionality and a larger increase in autism exceptionality as compared to the 
ADDM sample of only children with ASD. 
2.2 Methods 
 
Data from the ADDM network, a multi-source surveilance system established by 
the Centers of Disease Control and Prevention in 2000, were used for this study (Autism 
and Developmental Disabilities Monitoring Network, 2014). Sixteen sites have 
contributed to the ADDM network over the surveilance period (Alabama, Arkansas, 
Arizona, Colorado, Florida, Georgia, Ilinois, Maryland, Missouri, North Carolina, New 
Jersey, Pennsylvania, South Carolina, Utah, Wisconsin, and West Virginia). This study 
includes only sites that contributed data to 2002, 2006, and 2008; 2000 and 2004 were 
excluded due to poor site participation and scarcity of data. Since special education status 
was examined, sites that did not abstract school records were excluded. Each site met 
their local institutional review board requirements. 
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2.2.a Data colection and ASD case status 
 
  A variety of educational and health records were abstracted in order to determine 
ASD case status. Medical, behavioral, psychiatric, and developmental histories, as wel as 
symptoms and diagnoses consistent with DSM-IV-TR were colected for each child along 
with al available school records. Then, a research-trained clinician used a highly 
structured scoring protocol based on the DSM-IV-TR to ascertain ASD status using the 
colected records. In 2008, inter-rater reliability was established for al sites and 
maintained on a random sample of greater than 10% of abstracted records: overal 
agreement was 90.2%, and kappa was .8 (Autism and Developmental Disabilities 
Monitoring Network, 2012). Primary special education exceptionality was denoted in 
school records and was categorized into twelve categories based on the IDEA. The 
ADDM network classification of exceptionalities combined deafness, deaf-blindness, 
hearing impairment, and vision impairment into a hearing / vision impairment category 
and has an ‘other’ exceptionality. Categories were exclusive and only one primary 
exceptionality was listed per child. 
2.2.b Comparison data 
 
National data were colected from IDEA part B that mandates data colection on 
al special education services provided by schools. Data colected from eight-year-old 
children was used. Each exceptionality category is presented as a percentage of al 
children with exceptionality. IDEA data is presented using both the national data and 
after weighting to approximate the site contributions of the ADDM data used. Weighting 
was done by using IDEA data from only states that had sites selected for this study. 
IDEA data from each state for a give study year was multiplied by the percent of this 
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studies sample contributed by said site for the given year. Chi square tests were used to 
test for trend in each exceptionality. 
2.2.c Data analyses 
 
Analyses were conducted using Stata 12.1 (Colege Station, Texas). To evaluate 
trends, rare event logistic regression was used with a significance level of P< 0.05. Rare 
events logistic regression was chosen in order to account for exceptionalities with very 
low frequency (M. King & Bearman, 2009). Due to difering study staf and state 
reporting requirements, site was controled for using a cluster option in the regression 
model. The 2002 surveilance year was used as a reference group and t-tests were 
conducted to compare change from 2002 to 2006 to the change from 2002 to 2008 
(change was determined from the regression model); if the diference was significant at a 
P < 0.05 level overal trend was deemed significant. This analytical method was repeated 
after stratification by sex and three-category race (white non-Hispanic, black non-
Hispanic, and Hispanic. An interaction term for sex or race/ethnicity and study year was 
added to the total sample regression models to test the multiplicative efects of sexes or 
race/ethnicities over time. Regression models were not able to handle instances where 
there were no cases in a surveilance year. 
 2.3 Results 
 
 Table 2.1 ilustrates descriptive statistics and age at first diagnosis for 4,176 
children who met entry criteria for this study. There were 513 children who had ADDM 
identified ASD but no notation of exceptionality on their records; they are not included in 
the 4,176-child sample. Over the three surveilance years, percentage of children with 
Hispanic ethnicity increased from 7.8% in 2002 to 11.7% in 2008. White race, non-
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Hispanic decreased from 58.4% to 50.8% over the same interval. Age at first diagnosis 
also decreased from 63.5 months in 2002 to 57.3 months in 2008. 
  Frequency, percent of al children with ASD and a specific exceptionality given 
any exceptionality, percent change from 2002-2008, and P values are presented for the 
total sample in table 2.2. The most frequent exceptionality for children with ASD in al 
three surveilance years was autism; this exceptionality type increased slightly (5.58%) 
from 2002 to 2008, but not significantly (P=.22). There was a significant negative trend 
in ID (38.1% decrease from 2002-2008, P< .001). DD had the largest percentage increase 
of al exceptionalities from 2002 to 2008 (974%) and was the only one to increase 
significantly (P< .001). Figure 2.1 presents the exceptionalities with proportion greater 
than 5% of al exceptionalities for the total sample. 
  Table 2.3 present exceptionality trends stratified by sex. For males with ADDM 
identified ASD, there was a significant negative trend in ID exceptionality (-37% from 
2002-2008, P< .001). DD exceptionality had the largest percent increase from 2002-2008 
(996%) and was the only exceptionality to significantly increase (P< .001). Autism was 
the most frequent exceptionality for both males and females with ASD for al three 
surveilance years; however, there was a significant increase in autism exceptionality 
only for females with ASD (7.1% increase, P< .001). Trend in autism exceptionality 
significantly difered between males and females (P=.008). ID exceptionality 
significantly decreased for females with ASD (P<.001) and this decrease was 
significantly greater than in males with ASD (P< .001). Females with ASD had a 
significant increase in DD (90%, P=.0014) and other health impairment (33.3%, P= 
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.0047). There was no significant diference between trend for males and females in DD 
(P=.376) 
Table 2.4 shows results stratified by race / ethnicity. There were no significant 
trends in autism exceptionality for the three subgroups and the interaction covariate was 
not significant (P= .085). White, non-Hispanic children with ASD had a significant 
increasing trend for other health impairment exceptionality (49.3% increase from 2002 to 
2008, P= .0013). White, non-Hispanic and black, non-Hispanic children with ASD had a 
significant decreasing trend for ID (P=.0027, P< .001 respectively), whereas trend for 
Hispanic children with ASD did not meet significance (P=.23). Overal, the interaction 
term for race/ ethnicity and study year was significant (P= .0223). Like the total 
population and groups stratified by sex, DD had the largest increase in percentage for al 
three race / ethnicity groups, and met significance for the white, non-Hispanic (1062.2% 
increase, P< .001), black, non-Hispanic (566.66% increase, P= .0043), and Hispanic 
children (300% increase, P< .001) although there were no Hispanic children with DD in 
2002. The race/ethnicities did not significantly difer (P=.691) based on the interaction 
term. Black, non-Hispanic children with ASD had an additional increasing trend in 
multiple disabilities (75% increase, P< .001) while Hispanic children with ASD had a 
decreasing trend in specific learning disability (29.5% decrease, P< .001).  
IDEA data are presented for the entire US in table 2.5.There are significant 
decreasing trends for ID (-22.6%, P< .001), speech or language impairments (-.5%, P< 
.001), emotional disturbance (-14.5%, P< .001), orthopedic impairments (-20.5%, P< 
.001), specific learning disabilities (-16.1%, P< .001), and multiple disabilities (-15.3%, 
P< .001) from 2002 to 2008. Trends increased for other health impairments 
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Table 2. 1 Frequency and percentage of demographic variables from ADDM 













Male 762 (82.2) 1219 (83.5) 1504 (84.1) 
Female 165 (17.8) 241 (16.5) 285 (15.9) 
Race  
White, non-Hispanic 541 (58.4) 785 (53.8) 909 (50.8) 
Black, non-Hispanic 255 (27.5) 348 (23.8) 489 (27.3) 
Hispanic 83 (7.8) 201 (12.4) 234 (11.7) 
Other or Missing 48 (5.2) 126 (8.6) 157 (8.8) 
Site  
Arizona 252 (27.2) 475 (32.5) 480 (26.8) 
Colorado 40 (4.3) 41 (2.8) 77 (4.3) 
Georgia 309 (33.3) 425 (29.1) 554 (31) 
Maryland 103 (11.1) 158 (10.8) 214 (12) 
North Carolina 121 (13.1) 197 (13.5) 261 (14.6) 
South Carolina 102 (11) 164 (11.2) 203 (11.4) 
Age at first diagnosis in 
months (% missing) 
 









 Table 2. 2: Trends in special education exceptionalities for al ADDM identified 




















n (%) n (%) n (%) n (%) n (%) 
Autism 515 (55.6) 831 (56.9) 1050 (58.7) .22 5.57 
Emotional 
Disturbance 
58 (6.3) 57 (3.9) 74 (4.1) .17 -35.0 
Specific Learning 
Disability 
72 (7.8) 104 (7.1) 121 (6.8) .54 -12.8 
Speech language 
Impairment 
79 (8.5) 116 (7.9) 123 (6.9) .28 -18.8 
Hearing / Visual 
Impairment 
- 2 (0.14) 3 (0.17) - - 
Orthopedic 
Impairment 
10 (1.1) 10 (0.69) 23 (1.3) .17 18.2 
Traumatic Brain 
Injury 
1 (0.11) - 1 (0.06) - -45.5 
Other Health 
Impairment 
55 (5.9) 121 (8.3) 124 (6.9) .10 15.0 
Multiple 
Disabilities 
15 (1.6) 26 (1.8) 27 (1.5) .82 -6.3 
Intelectual 
Disability 
117 (12.6) 141 (9.7) 139 (7.8) < .001 -38.1 
Developmental 
Delay 
5 (0.54) 52 (3.6) 103 (5.8) < .001 974.0 
Other - - 1 (0.06) - - 
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(43.4%, P< .001), autism (116.7%, P< .001), and DD (86.1%, P< .001) in the same time 
period. It should be noted that the large sample size may have influenced the significance 
of the results. Trends in exceptionalities with proportion > 5% for a given year are 
presented in figure 2.2. Table 2.6 and figure 2.3 present IDEA data for only states that 
participated in ADDM. IDEA data were selected from states in the ADDM network that 
contributed data to this study and were then weighted based on the proportion of children 
contributed by each ADDM network site for the given surveilance year. When 
comparing the national IDEA data to the IDEA data after weighing, increase in autism 
exceptionality for the total eight-year-old population was slightly higher (136.6% 
increase, P< .001) in the weighted subsample than the national data (116.7%) and 
decrease in ID exceptionality was slightly lower (-28.1%, P=.047). These were the only 
two exceptionalities to reach significance in the weighted subsample 
2.4 Discussion 
 
This study is unique in its analysis of trends in special education exceptionality 
for children with ASD. In learning more about special education classification paterns, 
services can be beter appropriated to children with ASD, specificaly underepresented 
groups (like female, black, and Hispanic children). ID exceptionality decreased in the 
total sample; this is in agreement with the overal trend in decreased co-occuring ID in 
ASD (Autism and Developmental Disabilities Monitoring Network, 2014; Fombonne, 
2005). When assessing trend in ID exceptionality across subgroups, certain paterns 
emerge. ID exceptionality decreased amongst both males and females with ASD, but 
decreased faster amongst females. ID significantly decreased for white and black non-


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Figure 2. 1 Trends in proportion for exceptionality types for children with ASD and 
special education exceptionality in ADDM if proportion is >5% for a given 
surveilance year, 2002, 2006, and 2008 
 



















































conducted to examine why this trend did not meet significance in Hispanic children with 
ASD. The decrease in ID exceptionality was significantly greater in black children as 
compared to white children. These results are noteworthy because it has consistently 
been seen that co-occuring ID is more prevalent in girls, blacks, and Hispanics with 
ASD as compared to males and white children (Autism and Developmental Disabilities 
Monitoring Network, 2012; Banach et al., 2009; Lecavalier, Snow, & Noris, 2011). The 
greater change in ID exceptionality for children with ASD in these subgroups may be a 
manifestation of an improving recognition of ASD and DD in under-represented groups. 
There were no significant percent of children with ASD and an autism 
exceptionality in the total sample . Female children with ASD had a significant but smal 
increase in autism exceptionality but this may have be impacted by the smaler sample 
size and unaccounted clustering efects; The trend in autism exceptionality for females 
was significantly diferent than the trend in males. Again, this may suggest that schools 
have improved in recognized the female ASD phenotype. Percent with autism 
exceptionality was highest for black and non-Hispanic children with ASD as compared to 
white children with ASD for al three surveilance years but diference in trend was not 
significant. The lack of increase in autism exceptionality may imply that there is stil a 
subset of children that are being misidentified or that diagnostic substitution or accretion 
has occured. 
DD exceptionality increased for the total sample and each subgroup. This was to 
be expected as DD exceptionality was only added to the IDEA in 1997 (108th United 
States Congress, 2004). Therefore, the increasing trend is to be expected as schools 
became more familiar with the usage of the exceptionality. Additionaly, the practice of 
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early developmental screening has risen over the time span of this study (Arunyanart et 
al., 2012; Radecki et al., 2011; Wiggins, Piazza, & Robins, 2014). Developmental 
screening is recommend to take place at 9, 18, 24, and 30 months; ASD screening is 
recommended at 18 and 24 months (Council on Children With Disabilities Section on 
Developmental Behavioral Pediatrics Bright Futures Steering Commitee Medical Home 
Initiatives for Children With Special Needs Project Advisory Commitee, 2006). With 
more developmental screening at earlier ages, it becomes more likely that children wil 
receive a DD diagnosis prior to being diagnosed with ASD; this may afect exceptionality 
classification. Some studies have found that pediatricians do not screen for ASD as 
frequently as they do DD (Dosreis, Weiner, Johnson, & Newschafer, 2006) and non-
white children are more likely to be screened for DD and less likely to be screened for 
ASD  compared to white children (Arunyanart et al., 2012). We did not find a significant 
diference between the race/ethnicities in DD trend, but our sample was sparse. Further 
research should be done with a more robust sample to determine the efect of early 
screening on DD exceptionality. 
It is necessary to compare trends in the ADDM data to IDEA data in order to 
determine whether trends in special education exceptionality for children with ASD are a 
reflection of trends in the total eight-year-old population (with and without ASD). 
Compared to the ADDM data, IDEA data had a larger and statisticaly significant 
increase in autism exceptionality. The change in the IDEA data reflects the rise in ASD 
prevalence while the stagnancy of the ADDM data reflect the lack of change in likelihood 
of a child with ASD geting an autism exceptionality. Additionaly, IDEA data suggest 
that autism is contributing a larger percentage of al exceptionalities for children with any 
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exceptionality. Large increases in DD and decreases in ID were found in both ADDM 
data and national and state weighted IDEA data. This may imply that the increase in DD 
exceptionality as seen in the ADDM network is a reflection of the increase in the usage of 
the exceptionality in al children. Further exploration is needed to determine whether a 
child with ASD is more likely to get a DD exceptionality as compared to any child with 
exceptionality. The decrease in ID exceptionality may partialy be a function of 
diagnostic substitution to DD. 
Limitations of this study include the exclusive nature of special education 
exceptionality. In many cases, children meet criteria for more than one exceptionality but 
only one can be the ‘primary’ exceptionality. This limits our ability to identify al 
children who receive services for ASD and to assess diagnostic accretion or substitution. 
Furthermore, this study did not restrict study sites to those that obtained IQ data. With 
that information, diagnostic substitution from ID to either autism or DD exceptionalities 
could have been beter assessed. A larger sample, particularly with a greater amount of 
females, would have provided for the ability to perform additional trend tests and 
possibly test sex by race interaction. In regard to IDEA data, it was not possible to match 
the sample area to the ADDM area due to data availability and privacy issues. Using 
states that had sites for this study and weighing based on the sample population was our 
best approximation for matching sampling areas. Time of exceptionality classification 
was unknown so possible issues of temporality arise. If we were able to ascertain when a 
classification was given in relation to an ASD diagnosis, we could beter understand the 
role of expanded screening practices and other cohort efects. 
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  To our knowledge, this is the first study to assess trends in special education 
exceptionality in children with ASD from multiple sites. Stratifying results by sex and 
race/ethnicity alow for a closer examination into possible classification disparities. 
Additionaly, the usage of the IDEA data alow us to beter grasps which trends are a 




 In children with ASD identified by ADDM and special education exceptionality 
in 2002, 2006, and 2008, autism exceptionality did not significantly change. This lack of 
change was seen for each race/ethnicity subgroup; however, females had a significant 
increase in autism exceptionality, which difered from males. ID classification 
significantly decreased for both sexes with females having a significantly greater decline 
than males. ID exceptionality decreased significantly for white and black children and 
black children had a greater decline. These results may imply that schools are becoming 
beter at identifying non-ID exceptionalities in underepresented subgroups. DD 
exceptionality increased for al subgroups and the increase may be partialy atributable to 
more frequent early developmental screening. Additional research that incorporates IQ 
data and when the child was classified should be conducted to further assess diagnostic 









































































































































































































































































































































































































































   
   
   
   
   
   
   
   
   



















































   
   
   
   
   
   
   
   
   
   
   




































































































































Table 2.6: IDEA data for states that contributed ADDM data and were selected for 
this study, weighted by proportion of children from that site in the given 
surveilance year 
 
Exceptionality 2002 2006 2008 %Change 
2002-2008 
X2 P Value 
Autism 2.68 4.51 6.34 136.6 18.3 <. 001 
Emotional 
Disturbance 
6.03 5.18 4.65 -22.9 2.4 .30 
ID 9.15 7.11 6.58 -28.1 6.1 .047 
Other health 
impairment 












Figure 2. 2 Trends in exceptionality for al eighty-year-old children with 
exceptionality from IDEA national data 
 
* Al trends are significant, exceptionality is included if prevalence is >5% in at least one 





























Figure 2. 3 Trends in IDEA exceptionality for al eight-year-old children with 
exceptionality from states that contributed to ADDM 
 




























Figure 2. 4 Trends in ID exceptionality by sex for children with ASD identified by 
ADDM and any exceptionality 
 
* Al trends significant, Male and female significantly difer 
 
Figure 2.5 Trends in ID exceptionality by race / ethnicity for children with ASD 
identified by ADDM and any exceptionality 
 











 n (%) n (%) n (%) 
F 12 (20.3) 22 (19.5) 19 (16.2) 
M 47 (79.7) 91 (80.5) 98 (83.8) 
 Pearson chi2 (2)= .5984 P=0.741 
 







 n (%) n (%) n (%) 
AZ 21 (35.6) 34 (22.8) 24 (2.1) 
GA 23 (39.0) 40 (26.6) 40 (34.2) 
NC 5 (8.5) 47 (31.5) 13 (11.1) 
SC 10 (17.0) 28 (18.8) 40 (34.2) 
 Pearson chi2 (6) = 32.67 P <. 0001 
 
Table 1.8 Missing IQ data by previous documentation of ASD and test for 
association with time 
 
Pearson chi2 (2) = .0902 P=. 956 
 







 n (%) n (%) n (%) 
White, non-Hispanic 36 (61.0) 59 (52.2) 60 (51.3) 
Black, non-Hispanic 15 (25.4) 23 (20.4) 29 (24.8) 
Hispanic 4 (6.8) 14 (12.3) 9 (7.6) 
Other, Missing 4 (6.8) 17 (15.0) 19 (16.2) 










 n (%) n (%) n (%) 
Yes 41 (69.5) 81 (71.7) 83 (70.9) 
No 18 (30.5) 32 (28.3) 34 (29.1) 
! 43!
Table 1.10 Count and percent of children with ASD and given number of DACC in 
















































n (%) n (%) n (%)  
0 202 (23.2) 400 (26.4) 248 (14.9) -36 
1 229 (26.3) 328 (21.6) 412 (24.8) -5.7 
2 187 (21.5) 312 (20.6) 386 (23.2) 7.9 
3+ 253 (29.0) 478 (31.5) 616 (37.1) 28 
If previously 
diagnosed 
    
0 109 (21.2) 162 (18.9) 149 (13.8) -34.9 
1 136 (26.4) 195 (22.8) 269 (25.0) -5.3 
2 108 (21.0) 196 (22.9) 257 (23.8) 13.3 




    
0 93 (26.1) 103 (19.5) 99 (17.0) -34.9 
1 93 (26.1) 133 (25.2) 143 (24.5) -6.5 
2 79 (22.2) 116 (22.0) 129 (22.1) -.4 
3+ 91 (25.6) 175 (33.2) 213 (36.5) 42.6 
With ID     
0 66 (17.3) 91 (16.7) 51 (8.4) -51.4 
1 102 (26.7) 90 (16.5) 120 (19.8) -25.8 
2 84 (22.0) 127 (23.3) 147 (24.3) 10.4 
3+ 130 (34.0) 237 (43.5) 287 (47.4) 39.1 
Without ID     
0 110 (25.6) 242 (29.4) 166 (17.7) -30.1 
1 111(25.8) 194 (23.52) 247 (26.3) 1.9 
2 97 (22.6) 166 (20.2) 216 (23.0) 1.8 






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Figure 1. 2 Categorized distribution of DACCs in the ADDM Network 
 
Figure 1.3 Trend in proportion of al ASD cases with a DACC in a given diagnostic 
category 
 
* Indicates significance 
! 47!
Figure 1.4 Trends in proportion in al ASD cases with a given DACC 
 














































Figure 1. 5 Trends in proportion of children with ASD and a categorized DACC, 
stratified by previous ASD diagnosis status or ID status 
 





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Figure 2.6 Trends in proportion of autism exceptionality given child has ADDM 
identified ASD and any special education exceptionality by sex 
 
*indicates significance, significant diference between male and female 
 
Figure 2.7 Trends in autism exceptionality given child has an ADDM identified ASD 
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